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SUMMARY 
Upper Allagash Stream, a tributary to Allagash Lake, provides habitat for wild brook 
trout (Salve Ii nus fontinalis ). We conducted a biological survey of the stream in 2006, which 
allowed quantification of its value as fishery habitat. In addition, we determined the stream's 
physical condition and sampled the fisheries population to determine species composition and 
abundance. Allagash Stream provides ideal brook trout habitat. Because the stream is not 
degraded, measurements collected during this survey may be used as a standard for other streams 
throughout the state and as a reference for stream restorations. 
INTRODUCTION 
Upper Allagash Stream is a tributary to Allagash Lake, Piscataquis County. The lower 
portion of Allagash Stream, the outlet of Allagash Lake, was not surveyed. The survey was 
conducted by fishery biologists from the Strong and Bangor offices during the summer of 2006 
with the help of eight volunteers. This survey was conducted to quantify brook trout habitat, 
document stream condition, and determine fish species composition. 
Allagash Stream was surveyed because it is stable and relatively pristine despite evidence 
of historic log driving. As such, it represents near-ideal brook trout habitat. Survey 
measurements, therefore, provide reference values for comparison with other Maine streams and 
for restoration projects. Stream types were determined for all of the stream except the upper 2.5 
miles (immediately downstream of Allagash Pond). The biological survey, which is much more 
intensive and involves walking the stream channel, was conducted on two stream reaches: from 
river mile 12.4 downstream to river mile 8.3, and from river mile 3.4 to Allagash Lake (a total 
distance of 7.6 miles, or 51 % of the stream's length). Sections were chosen for the biological 
survey based on availability of access points for the work crews. 
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DESCRIPTION OF THE DRAINAGE 
Upper Allagash Stream, located in Piscataquis County, originates at Allagash Pond and 
flows southeast to Allagash Lake (Figure 1). The lower section of the stream, which was not 
surveyed, flows from Allagash Lake to Chamberlain Lake. The section upstream of Allagash 
Lake is 14.9 miles long and drops in elevation from 1,352 feet at Allagash Pond to 1,038 at 
Allagash Lake, for a total of 314 (21.1 feet per mile) and an average slope of 0.4%. The upper 
stream lies within the townships ofT9R15 WELS, T8R15 WELS and T8R14 WELS. 
Six named streams and one unnamed tributary totaling 18.6 miles in length and section of 
the East Branch were also surveyed (Table 1). Allagash Stream lies within the North Maine 
Woods and is therefore accessible to the public by fee. The lower section immediately upstream 
of Allagash Lake (approximately 3.2 miles in length), lies within the Allagash Wilderness 
Waterway. The use of motorized equipment is prohibited in this section. The watershed is 
forested primarily with spruce and fir. A network of gravel roads parallels much of the stream. 
HABITAT QUALITY AND QUANTITY 
During the summer of 2006, we surveyed 40,342 ft. (7.6 miles) of Allagash Stream to 
document the location, type, and abundance of fisheries habitat and to locate and evaluate 
degraded sites that would benefit from habitat restoration. The surveyed distance represents 51 % 
of the stream's length upstream of Allagash Lake. We also electrofished representative reaches 
to determine fish species relative abundance, and conducted geomorphic assessments to 
determine stream types and condition. Allagash Stream was surveyed in two calendar days by 12 
individuals. Information was summarized from data recorded at 50 transects upstream of 
Allagash Lake. Transects were generally spaced from 500 feet to 1,000 feet apart but varied 
substantially with the habitat uniformity. Field notes indicating transect lengths are included in 
Appendix 1. 
Geomorphic assessments were conducted at representative sites along the stream. These 
sites were defined from maps so that reaches had consistent slopes and sinuosity (Table 2). We 
determined broad stream-type categories (lettered from A through G) from topographical maps 
and confirmed them with on-the-ground measurements to describe the stream's slope, sinuosity, 
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entrenchment1, and width/depth ratio. As an example, Class C (which comprises much of 
Allagash Stream) describes a winding reach of stream characterized by riffles, pools, and point 
bars. Class B streams are somewhat steeper, straighter, and are typically comprised of riffle/pool 
sequences, wherein the pools are shallower than those found in Class C sections. We also 
determined substrate types, graduated in size from bedrock ( 1) to silt ( 6). Additional criteria 
include entrenchment ratio (width of the flood prone area at an elevation twice the maximum 
bankfull depth/bankfull width), width/depth ratio (ratio of bankfull width/mean bankfull depth), 
sinuosity (stream length/valley length), and meander width ratio. Reaches were identified by GPS 
(UTM Zone 19 NAD 83) to aid in mapping and relocation (Table 3). 
Channel and stream bank stability were also assessed for several of the reaches (Table 4) 
using the Stream Reach Inventory and Channel ~tability Evaluation (Pfankuch 1975). Reaches 2 
(B4c) and 6 (C3) were rated 'Good', Reach 3 (C3) was 'Excellent' and the East Branch (C4) was 
also 'Excellent'. These ratings indicate that Allagash Stream is stable throughout much of its 
length, as revealed by stable banks, single (as opposed to multiple) channels, lack of bedload 
movement, non-entrenched r.eaches, and the lack of large gravel and sand bars. The absence of 
Class D (multiple channeled), Class F (entrenched), and Class G (gullied) reaches also attests to 
the stability of the stream. 
Value ranges for width/depth ratio and sinuosity for different types of non-degraded 
streams are provided by Rosgen. A comparison of observed vs. expected values for stream 
typing measurements (Table 5) indicates that most of the observed values were within the 
expected ranges, again indicating overall stream stability. 
The most basic habitat stream classification ranks these sections by riffle (broken surface, 
fast water), pool (ponded area with little visible flow), and run (combination riffle and pool with 
very visible flow and some broken water surface). The stream was 44% riffle, 27% run, 24% 
pools and 5% rapids (Table 6). Reaches 1, 2 and 6, had the largest area of riffle and reaches 5 
had the largest area of run. The lower C3 reach had the greatest percentage of pools, which 
provide important habitat for adult brook trout during mid-summer and mid-winter periods of 
thermal and low-flow stress. 
The stream's overall average width and depth were 41.6 and 2.4 ft respectively (Table 7). 
The average widths and depths of the reaches ranged from 35.6 and 1.4 ft in the headwaters to 
1 Entrenchment measures whether the stream is 'cut down' into the landscape, and is symptomatic of instability. 
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45.5 and 6.3 ft at the mouth. Gravel, necessary for brook trout spawning, is more abundant in the 
lower section of the stream. 
For streams that are not degraded, pool frequency for B streams averages one per 4-5 
bankfull widths and, for C streams, one per 5-7 bankfull widths (for example, for reach 7, which 
has an average bankfull width of 33 feet, we would expect to find a pool every 165-231 feet). At 
Allagash Stream, two of the reaches (reach 1, C3; and reach 2, B4c) had far fewer pools than 
would be expected but reach 6 (C3) had the expected number of pools (Table 9). This reach, 
which is directly upstream of Allagash Lake, is 4.9 miles long and has more than I 00 pools as 
well as gravel suitable for spawning. 
With the exception of reaches 5 and 6 (which had the greatest number of large pools), we 
also measured pool area and depth. First-class (A) pools are large (with a surface area of 9,000 
or more ft.2) and deep, second-class (B) pools are of moderate size (2,000 to 9,000 ft. 2) and 
depth, and third-class (C) pools are small (450 to 2,000 ft. 2), shallow, or both. There were an_ 
undetermined number of first-class pools in the lower reaches of the stream; second- and third-
class pools accounted for 5 and 95% of the total respectively (Table 10). The average maximum 
depth tended to be quite deep, ranging from four to five feet for second and third class pools; 
many first class pools were more than six feet deep. Deep pools provide protection to brook 
trout from low flows and predation. 
STREAM MORPHOLOGY 
An assessment of Allagash Stream's sensitivity to disturbance indicated that the upper 61 
% of the length of the stream is moderately sensitive to disturbance and the lower 38% is very 
sensitive to disturbance (Table 11). A summary ofthis information (Table 12) indicates that 
most of the stream has 'moderate' sensitivity to disturbance, stream bank erosion potential, and 
sediment supply. A suµunary of the recovery potential (Table 13) indicates that the strecmi has 
good to excellent recovery potential. At the time of the survey, there was very little evidence of 
instability (e.g., debris dams, mid-channel bars, multiple channels, significant areas sand and silt, 
or eroding stream banks). 
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WATER QUALITY AND SPECIES OCCURRENCE 
Temperatures of 68°F and less are considered to be ideal for brook trout and temperatures 
of 77°F and higher are considered to be lethal for extended periods of time. The water 
temperatures recorded during the week of July 17, 2006, ranged from 61 to 70°F (Table 14). It is 
unlikely that trout were forced to migrate to seek cooler water. These measurements confirm 
suitable water temperatures for brook trout management as well as pH levels, which ranged from 
6.4 to 7.1. 
Only six fish species, all native to Maine, were documented at the electrofishing sites, the 
furthest downstream of which (the East Branch site) was about 9 miles above the lake (Table 
15). The reach downstream of Allagash Pond (which was not surveyed), is a wide, shallow, 
reach without shade. This section contained warmwater species but no brook trout. The other 
three sample sites provided better brook trout habitat (steeper gradient, shading, and cooler 
water) and had fewer fish species overall. 
Overall, Allagash Stream provided excellent brook trout habitat in the form of stable 
substrate, shading, fre.quent pools, cool water temperatures, and the absence of potentially 
competitive fish species. The measurements determined from this survey can be used as a 
reference for suitable brook trout habitat throughout the state. 
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Upper Allagash Stream 
Figure 1. Location of upper Allagash Stream. 
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Table 1. Allagash Stream tributary lengths and ponds within drainage. 
Name Length (mi) Ponds within subdrainage Main stem river mile at confluence 
Johnson Pond Outlet 1.2 Johnson Pond 1.8 
South Branch 4.8 None 4.5 
Narrow Brook 1.9 Narrow Pond 6.0 
East Branch 3.4 Mud Pond, Crescent Pond 7.2 
Unnamed trib. to E. Branch2 2.8 None NA 
Middle Branch 2.4 None 8.1 
West Branch 2.1 None 11.1 
Table 2. Determination of Level II stream reach classifications from headwaters to mouth. Measurements in feet. 
Flood Entrench- Width/ Predominant 
River Bankfull Mean prone ment depth channel Stream 
Reach miles width depth width ratio ratio Slope Sinuosity material type3 
14.4-16.7 0.006 1.47 
1 12.4-14.4 40 0.54 >88 >2.2 42.6 0.018 1.41 Cobble C3 
2 10.5-12.4 23 2.08 38 1.65 11.0 0.020 1.41 Gravel B4c 
3 7.7-10.5 28 2.14 >62 >2.2 13.1 0.013 1.30 Cobble C3 
4 3.5-7.7 25 2.40 >55 >2.2 10.3 0.006 1.39 Gravel C4 
5 1.8-3.5 44 3.8 >97 >2.2 11.6 0.001 2.28 Gravel E4 
6 0-1.8 41 3.22 61 1.49 12.7 0.001 1.47 Cobble C3 
E. Br. 0-2.4 19.4 0.95 >43 >2.2 20.4 O.oI5 1.32 Gravel C4 
Table 3. UTM locations of reaches. 
Upstream end 
of Reach: River mile Transect UTMX UTMY Comment 
14.9 190448050£ 5140548N Allagash Pond 
1 12.4 1 190447382£ 5139496N 
2 10.2 18 190446926£ 5137354N 
3 8.3 27 190447948E 5136173N Not surveyed 
4 4.5 29 190451222£ 5135075N Not surveyed 
5 3.4 31 190451769£ 5133905N 
6 1.8 49 190452890£ 5132588N 
0 190456628E 5131621N Allagash Lake 
2 First tributary downstream of Mud Pond, river right. 
3 Small letters indicate a subgroup of major stream types determined by slope variability. 
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Table 4. Pfankuch channel stability rating. 
Reach Sampled at Pfankuch rating 
Reach River miles length river mile: Stream type numeric adjective 
2 10.5-12.4 1.9 11.4 B4c 41 Good 
3 7.7-10.5 2.8 9.0 C3 48 Excellent 
6 0-1.8 1.8 1.7 C3 85 Good 
East Branch 0-2.4 2.4 0.7 C4 60 Excellent 
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Table 5. Comparison of observed vs. expected range and average values, Rosgen stream classification. Values in bold lie outside of the expected range. 
River Stream Entrenchment ratio Width/depth ratio Slope Sinuosity 
Reach mile type Range Average Observed Range Average Observed Range Average Observed Range Average Observed 
I C3 2.3-4.9 2.9 >2.2 10.3-90 33.2 42.6 0.0002-0.02 0.0037 0.018 1.2-2.1 1.4 1.41 
2 11.4 B4c 1.4-2.2 l.63 1.65 10.7-36.7 16.59 11.0 0. 00026-0. 02 0.01 0.02 1.2-1.7 1.38 l.41 
3 9.0 C3 2.3-4.9 2.9 >2.2 10.3-90 33.2 13.l 0.0002-0.02 0.0037 0.013 1.2-2.1 1.4 1.30 
4 6.6 C4 2.7-31.65 5.26 >2.2 13.5-75.0 29.28 10.3 0.0001-0.0184 0.0045 0.006 1.43-2.80 1.92 1.39 
5 2.2 E4 2.2-lM 56.92 >2.2 2.0-10 5.86 11.6 0.0002-0.058 0.017 0.001 1.3-2.6 l.87 2.28 
6 1.7 C3 2.3-4.9 2.9 1.49 10.3-90 33.2 12.7 0.0002-0.02 0.0037 0.001 1.2-2.1 1.4 1.47 
E. Br. 0.7 C4 2.7-31.65 5.26 >2.2 13.5-75.0 29.28 20.4 0.0001-0.0184 0.0045 0.015 1.43-2.80 1.92 1.32 
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Table 6. Summary of riffles, 12ools, and runs bx Reach. Measurements in ft2• (Reaches 3 and 4 were not survexed.} 
Stream Percent of: 
Reach twe Length Cft.} Characteristic Area reach total 
C3 10,794 Riffle 285,085 73 11 
Rapids 99, 181 25 4 
Pool 6,094 2 <1 
All 390,360 15 
2 B4c 10,050 Riffle 279,390 93 11 
Pool 21,235 7 1 
All 300,625 12 
5 E4 13,728 Run 701,500 94 27 
Rapids 42,000 6 2 
Pool 6,100 <l 
All 749,600 29 
6 C3 25,872 Riffle 582, 120 50 22 
Pool 582,120 50 22 
All 1,164,240 45 
All All 60,444 Riffle 1,146,595 44 
Run 701,500 27 
Rapids 141,181 5 
Pool 615,549 . 24 
All 2,604,825 
Table 7. Stream dimensions by reach. Measurements in ft. unless otherwise indicated. Dimensions for reaches 3 
and 4 are approximate because these sections were not surveyed. 
Stream Mean Area 
Reach type Length width depth ft.2 acres 
1 C3 10,794 35.6 1.4 384,266 8.82 
2 B4c 10,050 27.8 1.2 279,390 6.41 
3 C3 14,784 25.4 0.8 375,514 8.62 
4 C4 11,414 64.3 1.8 733,920 16.85 
5 E4 13,728 50.8 2.8 697,382 16.0 
6 C3 4,743 45.5 6.3 215,807 5.0 
All 65,513 41.6 2.4 2,686,279 61.7 
Table 8. Location and quantity of spawning-size substrate. 
Reach Transect no. Stream mile Substrate size Quantity (ft2) Percent 
4 29 4.5 Gravel 27,515 90 
5 33 3.2 Gravel 1,400 5 
38 2.8 Gravel 715 2 
39 2.7 Gravel 790 3 
All 30,420 
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Table 9. Pool freguency. Distances in feet. 
Number Stream Distance Bankfull widths between pools 
Reach Rosgen class of pools length between pools observed expected 
1 C3 10 10,794 1,079 30 5-7 
2 B4c 31 9,050 292 11 4-5 
6 C3 1094 25,872 237 5 5-7 
Table 10. Pool characteristics by Reach. Rosgen stream type and pool class. 
Reach Stream type Pool class No. pools Area (ft2) Mean depth . Max. depth 
1 C3 c 10 6,094 3.0 4.8 
2 B4c B 2 8,400 2.1 3.8 
c 29 12,835 2.3 
Table 11. Summary of stream types and sensitivity to disturbance. 
Sensitivity Stream bank 
Number of: Percent to erosion Sediment Recovery 
Stream type feet miles of total disturbances potential supply potential 
B4c 10,050 1.9 15 Moderate Low Moderate Excellent 
C3 30,321 5.7 46 Moderate Moderate Moderate Good 
C4 11,414 2.2 17 Very high Very high High Good 
E4 13,728 2.6 21 Very high High Moderate Good 
Table 12. Summary of sensitivity-to-disturbance indices. by feet and (percent). 
Category 
Index Extreme Very high High Moderate Low Very low 
Sensitivity to 0 25,142 0 40,371 0 0 
disturbances (38) (62) 
Streambank erosion 0 11,414 13,728 30,321 10,050 0 
potential (17) (21) (46) (15) 
Sediment supply 0 0 11,414 54,099 0 0 
17) (83 
4 Estimated. 
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Table 13. Summary of recovery potential index. by feet and (percent). 
Category 
Index Excellent Very good Good Moderate Poor Very poor 
Recovery potential 10,050 0 55,464 0 0 0 
(15) (0) (85) (0) (0) (0) 
Table 14. Allagash Stream water quality. 
Location Water 
Date Stream (river mile) temperature (0 F) pH Conductivity 
7118/2006 Main stem 12.6 68 7.06 42.0 
7/19/2006 Main stem 15.9 70 6.60 43 .7 
7/19/2006 East Branch 0.9 63 6.84 37.7 
7119/2006 Unnamed trib. to E Br 0.7 61 6.40 39.6 
Table 15. Fish species sampled by electrofishing, July 17 and 18. 2006. Measurements in ft . and ft. 2 
Section 
Location Species Number Length Width Area 
River mile 12.6 Brook trout 6 50 7.3 365 
(1,200 feet above confluence of West Br.) Blacknose dace 17 
Slimy sculpin 6 
East Branch at river mile 0.9 Brook trout 4 46 22.7 1,004 
Blacknose dace 12 
Unnamed trib. to East Branch at Brook trout 18 46 8 368 
river mile 0.7 Blacknose dace 1 
Slimy sculpin 2 
Creek chub 1 
River mile 15.9 Blacknose dace 20 46 6.7 308 
(first bridge downstream of Allagash P) Slimy sculpin I 
Common shiner I 
Creek chub 6 
Common sucker I 
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Appendix 1. Field notes. 
Cumulative River GPS location 
Transect Length Length mile UTMX UTMY Comments 
1 0 0 12.4 190447026E 5137826N Begin survey; old driving dam? 
2 510 510 12.3 190447031E 5137850N Town line; pulpwood observed 
3 400 910 12.2 
4 400 1,310 12.2 
5 545 1,855 12.1 
6 520 2,375 12.0 
7 500 2,875 11.9 
8 500 3,375 11.8 
9 795 4,170 11.6 
10 821 4,991 11.5 
11 680 5,671 11.3 190447145E 5136172N Bridge 
12 1,000 6,671 11.1 190447180E 5136108N Confluence, West Branch 
13 1,005 7,676 11.0 
14 277 7,953 10.9 
15 1,000 8,953 10.7 
16 1,285 10,238 10.5 
17 556 10,794 10.4 
18 1,000 11,794 10.2 190447642E 5135976N Trib. right l 5°C 
19 1,000 12,794 10.0 
20 1,000 13,794 9.8 190447650E 5135969N Trib. right l 6°C 
21 1,000 14,794 9.6 
22 1,000 15,7~4 9.4 Crayfish observed 
23 1,000 16,794 9.2 
24 1,000 i7,794 9.0 Active beaver dams/flowages 
25 1,000 18,794 8.8 Active beaver dams/flowages 
26 2,050 20,844 8.5 
27 1,027 21,871 8.3 190447948E 5136173N Old crossing; old driving dam ? 
28 13,757 35,628 5.7 Not surveyed 
29 6,336 41,964 4.5 190451222E 5135075N Not surveyed 
30 5,078 47,042 3.5 Not surveyed 
31 500 47,542 3.4 190453321E 513 l 718N Canoe launch site 
32 500 48,042 3.3 
33 321 48,363 3.2 Spawning gravel 
34 550 48,913 3.1 
35 500 49,413 3.0 
36 500 49,913 3.0 
37 500 50,413 2.9 
38 500 50,913 2.8 Spawning gravel 
39 500 51,413 2.7 Spawning gravel 
40 500 51,913 2.6 
41 500 52,413 2.5 
42 550 52,963 2.4 
43 500 53,463 2.3 
44 500 53,963 2.2 
45 500 54,463 2.1 
46 500 54,963 2.0 
47 500 55,463 1.9 
48 500 55,963 1.8 190455104E 5131098N Confluence Johnson Pond Outlet 
49 4,807 60,770 0.9 
50 4,743 65,513 0 190456628E 5131621N End survey at Allagash Lake 
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Appendix 2. Description of level I stream types from Rosgen Stream Classification. 1996. 
Pool Width/ depth 
Stream type Gradient(%) Profile spacing Entrenchment ratio Sinuosity 
B 2-4 Riffle, rapids 4-5 1.4-2.2 >12 >1.2 
c <2 Riffle/pool, 5-7 >2.2; well >12 >1.4 
point bars defined 
E <0.02 Broad meadow n/a >2.2 <12 >1.5 
valle s 
Appendix 3. Description of level II stream types from Ros gen Stream Classification. 1996. 
Numeric descriptor 2 3 4 5 6 
Channel material bedrock boulders cobble gravel sand silt/clay 
Size <80 in 10.1-80 in 2.5-10.1 in 0.125-2.5 in 0.062-0.125 mm <0.062 
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This report has been funded in part by the Federal Aid in Sport Fish 
Restoration Program. This is a cooperative effort involving federal and state 
government agencies. The program is designed to increase sport fishing and 
boating opportunities through the wise investment of anglers' and boaters' tax 
dollars in state sport fishery projects. This program which was funded in 1950 
was named the Dingell-Johnson Act in recognition of the congressmen who 
spearheaded this effort. In 1984 this act was amended through the Wallop-
Breaux Amendment (also named for the congressional sponsors) and pro-
vided a threefold increase in Federal monies for sportfish restoration, aquatic 
education and motorboat access. 
The Program is an outstanding example of a "user pays-user benefits", 
or "user fee" program. In this case, anglers and boaters are the users. Briefly, 
anglers and boaters are responsible for payment of fishing tackle excise 
taxes, motorboat fuel taxes, and import duties on tackle and boats. These 
monies are collected by the sport fishing industry, deposited in the Department 
of Treasury, and are allocated the year following collection to state fishery 
agencies for sport fisheries and boating access projects. Generally, each 
project must be evaluated and approved by the U.S. Fish and Wildlife Service 
(USFWS). The benefits provided by these projects to users complete the 
cycle between "user pays - user benefits". 
Maine Department of Inland Fisheries and Wildlife 
284 State Street, Station #41 , Augusta, ME 04333 

